Chapter 5

BANK STABILIZATION
-

D escription

Bank sabilization is the process of establishing and in plem enting resistive m easures against
erosion and failure of wadw ay cut slopes or fll em bankm ents. Stabilization m ay be achieved
by eitherm echanical (stuctural) m eans, vegetative, orboth.

E rosion can be directly caused by directramfall, ninoff,w nd, freezing, gravity, ora com bination
ofthese. Them agnituide of these param eters can be effected by changes in upland land use, fire,
treeharvest, etc. ldirectcauses nclude flow -line scourw ithn a rad ditch, diverted orin peded
flow by cbsaclesw ithin drainage w aysand culverts, w ave action, seepage, overbank drahage,
off-road vehicles, m aintenance m achinery, etc.

B ank orslope failure occursw hen a section of thebank slides. There arem any potential causes.
One cause is too steep of a slope gradient for the stength of the soil. H igh shrink &w ell soils
tusually fine clays) tend to have thew eakestslope stability . These soilscrack during dry w eather
opening fissuresw hich allow rainfall to enter, and thus saturate the soil causing high ranges of
sw elling. The sw elling reduces the soil density, w hich never recovers w hen the soil dries out,
thus causing further, m ore extensive cracking. Subsequent ranfall during this cycle will
eventually delivera load and lubrication w hich thew eakened soil cannotresist, resulting in “slip-
plne” ailure. O ther soils, ncluding som e sands and sand-clays, are just too weak to “sand”

atthe steep grades in pose on them .

O ther causes of slope failure have t© do w ith i proper soil com paction, slope toe erosion,
groundw ater pressure, and excessive artificial loads placed on the slope, such as building
constructon, autom cbile parking, etc.

Im portance to M aintenance & W ater Q uality

Proper Iong tem  sabilization of banks along madw ays and drainage w ays w i1l significanthy
r=duce If notprevent costly m antenance, and w il contribute significantly to the reduction and
prevention of considerable am ounts of sedin entdelivery into stream s and w atew ays. Stable
1oad banksalso decrease public disenchantm ent, In provesm otoristsafety, in provestraffic flow ,
and protects adpoent land.
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Im plem entation

Construction and G rading/R e-G rading

Bank constmiction and m aintenance procedures In r=lation t© com paction (for fills), slope
gradient, and surface grading is critical to establishing a long tem |, s@ble slope.

Fill slopes should be com pacted to a density com m only stable forthe soilm aterialused. Loose
fill should be placed on a relatively level, scarified surface wughened one inch) in liftsnotto
exceed 12 mches, and thormughly com pacted before m ore m aterial is added. Com paction
equiom entm ust cover the entire surface, preferably n a cris-cross pattem, sufficient enough
tin es to achieve the desired com paction. Tests m ay be required to determ Tne the level of
com paction density). W ith fam iliar soils, es@blished, com m on, and proven m ethodsm ay be
mutnelyused forexpediency and econom y. M ostfill slopesshould be 3 feethorizont@alto 1 foot
vertical 3:1) or flatter for stability, how ever, som e soils can be placed at steeper slopes to
accom m odate 1 ited gpace. Evaluation of the soilm aterial should be m ade by a professional
engeerto determ ne w hether slopes flatteror steeperthan 3 1 should be used.

Sm ooth, and even grading of the slope surface w illenhance aesthetics and w illalso in prove the
ability to establish a good vegetative coverand m antain it. Slope grades should be sraightand
te w ithouthum ps, bellies, dips orridges. Thisw i1l reduce concentration of mmoff on slopes
and prom ote sheetflow w hich is lesserosive and enhances infilration ofw aterneeded forplant
grow th. Vertical tracking (up & down slope) w ith a dozerw illalso enhance infilation.

Bank-G rading Techniques

Tenacing

Tenace cutiito sbpe

The construction of benches on long
andor excessively steep slopes to©
provide breaks and near level
“oughed” areas In the slopew hich w i1l
nteroept mnoff. These twoughs are
back-sloped from  the slope face to catch
mmnoffand channel itto eitherend of the
em bankm ent. See figure 5-1).

Figure 5-1. Slope Terracing
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Cutting and orFilling

The 1r=m oval and br addition of soil to
the bank to create the desired slope.
M ay result in flattening the slope © a
sEblegradient, orinvolve replacing less
sable =oils wih mor sablke il
m aterial In the process of regrading the
slope. M axin um slope grade should be
31 forfillslopes,and 2 1 forcutslopes.
See figure 5-2).

New Uniom Sbpe Surface
~— Excavated and Filed Area

Fiure 5-2. Slope Shaping by Cutting and,br
Filling

Keying

The cutting of a trench orbench nto a
slope surface priorto placing fillon
orderto prevent slippage orcresp of the
added fill. This m ethod is offen used
w hen replacing slidem aterialback onto
the slope fiom which it came. See
figure 5-3).

Figure 53. Sope Keying for Fill Placement

Counterw eighting

The placing ofm aterial (goil, ok, etc.)
at the e of a slope © prevent or halt
sliding. Them assw eightofthe counter-
welghting material must exceed the
mass weight of the sliding m aterial
above it. See figure 54).
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Vegetation by G rass Seeding

G 1ass seeding is the m ost efficient and cost effective m ethod of sabilizing banks and slopes.
Thism ethod should alw aysbe considered firstand usew hereverpossible. G rassw illslow w ater
m ovem entand allow m ore mfiltration. kw ill effectively hold soil particles in place, reducing
sedinm entation. The follow Ing should be follow ed w hen establishing vegetation by seeding.

a.

Slopes to be seeded should be no steeperthan 2 horizontalto 1 vertical 2 :1) and should
be covered w th am Inin um of2 nchesof topsoil. Finish grading should alw ays follow
top soilplacem ent.

W here s0ils are unstable, use sod or erosion control blanket and place Inm ediately.
Congiderm ulching graded and finished areas before a min event if seeding can notbe

perform ed.

Seed bare areas as soon aspossible afterdisturbance, preferably as soon as a significant
area is graded and finished and before the nextran event.

Fertdlize and 1in e the area as needed based on soil condition and disk orrake it nto the
soil surface to a depth of 2 t© 4 inches.

U e tem porary seeding w hen outside the seeding dates forperm anentvegetation.

Applyaseedm ture w hich is appropriate forthe clim ate, soil, and drainage conditions
of the site.

Seeding can be done by hand orm achine broadcasting, orby hydro-seeding. D onotm ix
seeds of differen t sizes w hen broadcasting as thisw llyield an uneven didoursem entof
seeds. Hydmo-seed areasw here itisunlkely to getan even didoursem entof seedsora
satisfactory germ nation.

M ulch the surface Inm ediately ata rate of 1-1 2 tons peracre and anchorw ith a disk
harow , m ulch anchoring tool, orby tracking. Tracking the mulch n w ith a dozer is
acoeptablew here soil conditionsand m oisture are am ple to avoid sticking, and them ulch
can be adequately creased mito the earth. Tracking m ustbe done w alking the dozerup
and dow n the slope, m akIng the track creases asnearperpendicularto the slope grade as
possible.

Seading can som etim es be use In com bination w ith othertype vegetation such as trees,
shribs, w illow spikes, etc. planted after seeding is com plete.
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Properseedbed prep,
and sttaw orm attress
m ukhihg, ncliding

crin phg orphning. ..

. . . abng wih other pr-establishm ent sie »
potecton willyeH wellvegetated, sebk,
and m or easily m antahabk ...

Exhbit51 -Vegetaton by G mss Seeding



